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Description 

The  present  invention  relates  to  a  motor  driven  con- 
trol  valve  employable  for  an  exhaust  gas  recirculation 
controlling  apparatus  of  an  internal  combustion  engine  s 
or  the  like. 

An  exhaust  gas  recirculation  controlling  apparatus 
for  cleaning  an  engine  exhaust  gas  by  reducing  the  con- 
tent  of  CO,  NOx,  HC  and  so  forth  is  associated  with  an 
exhaust  gas  recirculating  line,  and  a  part  of  the  engine  10 
exhaust  gas  is  supplied  to  the  suction  side  of  an  engine 
by  using  this  exhaust  gas  recirculating  line.  This  exhaust 
gas  recirculating  line  is  equipped  with  a  motor  driven 
type  flow  rate  controlling  valve  for  controlling  the  flow 
rate  of  an  engine  exhaust  gas  in  the  exhaust  gas  recir-  15 
culation  line. 

The  U.K.  patent  application  GB-A-2  250  81  0  ,  which 
can  be  considered  as  the  closest  prior  art,  discloses  a 
control  valve  for  use  in  an  exhaust  gas  recirculation  sys- 
tem.  Generally,  a  motor  drives  a  valve  stem  to  recipro-  20 
cally  open  and  close  a  flow  passage  in  a  housing.  The 
housing  is  integrally  formed  with  a  bracket  for  attach- 
ment  to  a  motor  holder.  The  action  of  the  valve  stem  is 
supported  by  a  solenoid  member  as  well  as  pneumatic 
means  to  allow  rapid  switch-off  of  the  control  valve.  25 

Fig.  21  is  a  sectional  view  which  shows  the  structure 
of  a  motor  driven  type  flow  rate  controlling  valve  as  dis- 
closed  in  Japanese  Utility  Model  Laid-Open  NO. 
62-136680.  Referring  to  the  drawing,  a  housing  1  in- 
cludes  an  inlet  port  la  communicated  with  an  engine  ex-  30 
haust  system  (not  shown)  and  a  flowing  passage  1  c  ex- 
tending  between  the  inlet  port  la  and  an  outlet  port  1b 
communicated  with  an  engine  intake  system  (not 
shown  ).  A  valve  seat  2  is  disposed  in  the  flowing  pas- 
sage  1c.  A  valve  disc  3  adapted  to  open  or  close  an  35 
opening  of  the  valve  seat  2  is  disposed  at  the  left-hand 
end  of  a  valve  shaft  4  serving  as  a  valve  stem.  As  the 
valve  shaft  4  slidably  supported  by  a  bush  5  serving  as 
a  bearing  is  reciprocably  displaced,  the  valve  disc  3  as- 
sumes  a  closed  position  or  an  opened  position.  A  holder  40 
6  for  preventing  carbon  dust  in  the  engine  exhaust  gas 
from  invading  into  the  bush  5  side  is  disposed  on  the 
valve  shaft  4  in  such  a  manner  as  to  surroundingly  cover 
the  bush  5.  A  spring  holder  7  is  fitted  to  the  right-hand 
end  of  the  valve  shaft  4  of  which  left-hand  end  is  pro-  45 
jected  outside  of  the  housing  1  . 

A  bracket  8  is  fixedly  secured  to  the  housing  1  on 
the  range  where  the  valve  shaft  4  is  projected,  by  tight- 
ening  a  plurality  of  fitting  screws  9.  The  bracket  8  is  con- 
toured  in  the  form  of  a  cup  having  a  predetermined  so 
height,  and  a  plurality  of  openings  8a  are  formed  through 
the  side  wall  surface  of  the  bracket  8.  An  insulating  pack- 
ing  1  0  is  disposed  between  the  housing  1  and  the  brack- 
et  8.  A  spring  11  is  received  in  the  space  defined  be- 
tween  a  spring  holder  7  and  the  inner  surface  of  the  55 
bracket  8  in  the  compressed  state,  and  the  valve  disc  3 
is  normally  urged  by  the  resilient  force  of  the  spring  11 
in  such  a  direction  that  a  valve  seat  2  is  closed  with  the 

valve  disc  3.  A  stepping  motor  12  is  fixedly  secured  to 
a  flange  portion  8b  on  the  right-hand  side  of  the  bracket 
8  by  tightening  a  plurality  of  fitting  screw  1  3.  As  the  step- 
ping  motor  12  is  rotationally  driven,  the  valve  shaft  4  is 
reciprocably  displaced  to  open  or  close  the  valve  disc  3. 

Description  will  be  made  in  more  detail  with  respect 
to  the  stepping  motor  12.  A  motor  holder  20  is  fixedly 
secured  to  the  flange  portion  8b  of  the  bracket  8.  A  front 
bearing  21  is  disposed  at  the  central  part  of  the  motor 
holder  20.  A  hollow  motor  housing  22  is  secured  to  the 
motor  holder  20.  A  rear  bearing  23  is  disposed  on  the 
rear  part  side  of  the  motor  housing  22.  A  rotor  24  is 
bridged  between  the  front  bearing  21  and  the  rear  bear- 
ing  23,  and  a  magnet  25  is  fitted  to  the  rotor  24  at  the 
intermediate  position  of  the  latter.  The  rotor  24  is  hollow 
and  a  female  threaded  part  24a  is  formed  across  the 
inner  surface  of  the  rotor  24. 

A  yoke  26  is  disposed  on  the  inner  peripheral  sur- 
face  of  the  motor  housing  22  in  opposition  to  the  rotor 
24.  A  coil  27  is  wound  around  the  yoke  26.  An  actuator 
rod  28  is  disposed  in  the  rotor  24  in  such  a  manner  that 
it  is  threadably  engaged  with  the  female  threaded  part 
24a.  A  fore  end  part  28a  of  the  actuator  rod  28  projected 
outward  of  the  motor  holder  20  is  horizontally  displaced 
to  thrust  the  valve  shaft  4.  The  motor  holder  20  is  formed 
with  a  D  hole  (not  shown)  for  preventing  the  actuator  rod 
28  from  being  rotated.  With  this  construction,  the  rota- 
tion  of  the  actuator  rod  28  is  prevented,  and  the  actuator 
rod  28  is  reciprocably  displaced  as  the  rotor  24  is  rotat- 
ed.  A  lead  wire  29  is  connected  to  the  coil  27  for  the 
purpose  of  feeding  pulsed  current  to  the  coil  27. 

Next,  a  mode  of  operation  of  the  motor  driven  type 
flow  rate  controlling  valve  will  be  described  below.  As 
pulsed  current  is  fed  to  the  coil  27  via  the  lead  wire  29, 
the  yoke  26  is  magnetized,  causing  the  rotor  24  to  be 
rotated  in  a  predetermined  direction.  Thus,  the  actuator 
rod  28  threadably  engaged  with  the  female  threaded 
part  24a  of  the  rotor  24  is  displaced,  e.g.,  in  the  forward 
direction,  and  the  valve  shaft  4  is  displaced  in  the  for- 
ward  direction  against  the  resilient  force  of  the  coil 
spring  1  1  ,  causing  the  valve  disc  3  to  be  opened.  Once 
the  valve  disc  3  is  opened,  engine  exhaust  gas  having 
a  high  temperature  of  e.g.,  500  to  600  staying  on  the 
inlet  port  1  a  side  of  the  housing  1  flows  to  the  outlet  port 
1b  side  via  the  flow  passage  1c.  The  engine  exhaust 
gas  is  supplied  to  an  engine  suction  system  so  as  to 
allow  it  to  be  recirculated  so  that  a  quantity  of  NOx  or 
the  like  in  the  engine  exhaust  gas  is  suppressed  to  as- 
sume  a  low  level.  In  this  case,  since  a  quantity  of  dis- 
placement  of  the  actuator  28  is  determined  by  a  rota- 
tional  angle  of  the  rotor  24  of  the  stepping  motor  12,  a 
gap  between  the  valve  seat  2  and  the  valve  disc  3  is 
definitively  controlled  so  that  a  flow  rate  of  the  exhaust 
gas  passing  through  the  forgoing  gap  is  controlled. 

When  the  actuator  rod  28  is  displaced  in  the  rear- 
ward  direction  by  rotating  the  stepping  motor  12  in  the 
reverse  direction,  the  valve  shaft  4  is  displaced  in  the 
rearward  direction  by  the  resilient  force  of  the  coil  spring 
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1  1  until  the  valve  disc  3  is  closed.  When  the  actuator  rod 
28  is  completely  parted  away  from  the  valve  shaft  4,  the 
valve  disc  3  is  completely  closed. 

With  the  motor  driven  flow  rate  controlling  valve  as 
described  above,  since  the  fluid  passing  past  the  flowing 
passage  1c  in  the  housing  1  is  engine  exhaust  gas  hav- 
ing  a  high  temperature,  there  is  a  danger  that  heat  of 
the  exhaust  gas  is  conducted  to  the  stepping  motor  12 
side  via  the  bracket  8,  For  this  reason,  on  the  assump- 
tion  that  the  bracket  8  has  a  predetermined  height,  a 
distance  between  the  housing  1  and  the  stepping  motor 
12  is  enlarged,  and  moreover,  an  insulating  packing  10 
is  disposed  between  the  housing  1  and  the  bracket  8  in 
order  to  prevent  heat  on  the  housing  1  side  from  being 
conducted  to  the  stepping  motor  12  side. 

In  addition,  a  plurality  of  openings  8a  are  formed 
through  the  side  wall  of  the  bracket  8  so  as  to  allow  out- 
door  air  to  be  introduced  into  the  bracket  8  to  cool  the 
latter  in  order  to  prevent  the  heat  on  the  housing  1  side 
from  being  conducted  to  the  stepping  motor  12  side. 

However,  in  spite  of  the  fact  that  the  aforementioned 
measures  are  taken  for  the  motor  driven  type  flow  rate 
controlling  valve,  it  is  unavoidable  that  heat  is  conducted 
from  the  housing  1  side  to  the  stepping  motor  12  side 
via  the  bracket  8,  the  valve  shaft  4  and  others.  In  other 
words,  any  satisfactory  measure  is  still  not  taken  for  the 
conventional  motor  driven  type  flow  rate  controlling 
valve  for  the  purpose  of  completely  preventing  heat  from 
being  conducted  from  the  housing  1  side  to  the  stepping 
motor  12  side. 

Another  problem  is  that  since  heat  is  conducted  to 
the  coil  spring  1  1  side  via  the  valve  shaft  4,  the  coil  spring 
11  can  not  exhibit  its  resilient  function  due  to  the  con- 
ducted  heat. 

Further  problem  is  that  since  the  housing  1  and  the 
bracket  8  are  separate  components,  an  assembling  op- 
eration  is  performed  with  some  complication. 

An  object  of  the  present  invention  is  to  provide  a 
motor  driven  control  valve  which  assures  that  when  han- 
dling  a  fluid  having  a  high  temperature,  adequate  meas- 
ures  are  taken  for  insulating  the  motor  and  associated 
components,  and  moreover,  assembling  the  valve  can 
easily  be  performed. 

According  to  the  present  invention,  there  is  provid- 
ed  a  motor  driven  flow  rate  control  valve  as  defined  in 
claim  1  . 

The  inner  surface  of  the  bracket  is  concavely  re- 
cessed  to  exhibit  a  concave  contour,  the  bracket  being 
connected  to  the  housing,  having  a  predetermined 
height  and  having  a  plurality  of  openings  formed  on  a 
wall  surface. 

Preferably,  the  motor  holder  is  made  of  a  material 
having  high  heat  conductivity,  and  a  cylindrical  member 
having  excellent  heat  conductivity  is  projected  toward 
the  concave  portion  while  surroundingly  covering  an 
output  shaft  of  the  motor. 

In  addition,  a  heat  radiating  plate  projecting  outside 
of  the  bracket  while  having  good  heat  conductivity  pref- 

erably  is  clamped  between  the  bracket  and  the  motor 
holder. 

In  a  further  embodiment,  a  peripheral  groove  is 
formed  on  either  the  output  shaft  or  the  valve  stem  at  a 

5  position  in  the  vicinity  of  the  portion  where  the  output 
shaft  of  the  motor  for  reciprocably  displacing  the  valve 
stem  comes  in  contact  with  the  valve  stem. 

Preferably  an  output  shaft  for  the  motor  for  recipro- 
cably  displacing  the  valve  stem  or  the  valve  stem  is 

10  thrusted  in  the  axial  direction  by  a  coil  spring,  wherein 
the  flow  rate  controlling  valve  is  characterized  in  that 
closely  wound  coil  portions  each  exhibiting  no  resilient 
function  are  formed  at  the  opposite  ends  of  the  coil 
spring. 

is  in  a  further  embodiment,  the  control  valve  compris- 
es  a  heat  insulating  packing  is  disposed  between  the 
bracket  and  the  motor  holder. 

Other  objects  and  advantages  of  the  present  inven- 
tion  will  become  apparent  from  reading  the  following  de- 

20  scription  which  has  been  made  in  conjunction  with  the 
accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

25  Fig.  1  is  a  sectional  view  of  a  motor  driven  type  flow 
rate  controlling  valve  constructed  in  accordance  with 
one  embodiment  of  the  present  invention. 

Fig.  2  is  a  plan  view  of  a  bracket  for  the  motor  driven 
type  flow  rate  controlling  valve  shown  in  Fig.  1  . 

30  Fig.  3  is  a  plan  view  of  the  motor  driven  type  flow 
rate  controlling  valve  shown  in  Fig.  1. 

Fig.  4  is  a  side  view  of  the  motor  driven  type  flow 
rate  controlling  valve  shown  in  Fig.  1. 

Fig.  5  is  a  sectional  view  of  a  motor  driven  type  flow 
35  rate  controlling  valve  constructed  in  accordance  with  an- 

other  embodiment  of  the  present  invention. 
Fig.  6  is  a  sectional  view  of  a  motor  driven  type  flow 

rate  regulating  valve  constructed  in  accordance  with  fur- 
ther  another  embodiment  of  the  present  invention  . 

40  Fig.  7  is  a  sectional  view  of  a  motor  driven  type  flow 
rate  controlling  valve  constructed  in  accordance  with 
further  another  embodiment  of  the  present  invention  . 

Fig.  8  is  a  cross-sectional  view  of  a  cylindrical  mem- 
ber  taken  along  line  VIII  -  VIII  in  Fig.  7. 

45  Fig.  9  is  a  sectional  view  of  a  motor  driven  type  flow 
rate  controlling  valve  constructed  in  accordance  with 
further  another  embodiment  of  the  present  invention  . 

Fig.  10  is  a  sectional  view  of  a  motor  driven  type 
flow  rate  controlling  valve  constructed  in  accordance 

so  with  further  another  embodiment  of  the  present 
invention  . 

Fig.  11  is  a  cross-sectional  view  of  a  cylindrical 
member  taken  along  line  XI  -  XI  in  Fig.  10. 

Fig.  12  is  a  sectional  view  of  a  motor  driven  type 
55  flow  rate  controlling  valve  constructed  in  accordance 

with  further  another  embodiment  of  the  present 
invention  . 

Fig.  1  3  is  a  front  view  of  a  motor  driven  type  flow 

3 
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rate  controlling  valve  constructed  in  accordance  with 
further  another  embodiment  of  the  present  invention  . 

Fig.  14  is  a  side  view  of  the  motor  driven  type  flow 
rate  controlling  valve  shown  in  Fig.  13. 

Fig.  15  is  a  sectional  view  of  a  motor  driven  type 
controlling  view  constructed  in  accordance  with  further 
another  embodiment  of  the  present  invention. 

Fig.  1  6  is  sectional  view  of  a  motor  driven  type  flow 
rate  controlling  valve  constructed  in  accordance  with 
further  another  embodiment  of  the  present  invention  . 

Fig.  1  7  is  a  sectional  view  of  the  motor  driven  type 
flow  rate  controlling  valve  similar  to  Fig.  1  6,  showing  that 
an  ordinary  spring  is  employed  for  the  motor  driven  type 
flow  rate  controlling  valve. 

Fig.  18  is  a  sectional  view  of  a  motor  driven  type 
flow  rate  controlling  valve  constructed  in  accordance 
with  further  another  embodiment  of  the  present  inven- 
tion. 

Fig.  19  is  a  front  view  of  a  motor  driven  type  flow 
rate  controlling  valve  constructed  in  accordance  with 
further  another  embodiment  of  the  present  invention. 

Fig.  20  is  a  sectional  view  of  a  motor  driven  type 
flow  rate  controlling  valve  constructed  in  accordance 
with  further  another  embodiment  of  the  present  inven- 
tion. 

Fig.  21  is  a  sectional  view  of  a  conventional  motor 
driven  type  flow  rate  controlling  valve. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  now  be  described  in  detail 
hereinafter  with  reference  to  the  accompanying  draw- 
ings  which  illustrate  preferred  embodiments  thereof. 

Fig.  1  to  Fig.  4  show  a  motor  driven  flow  rate  con- 
trolling  valve  constructed  in  accordance  with  one  em- 
bodiment  of  the  present  invention,  respectively.  Same 
components  as  shown  those  shown  in  Fig.  21  are  rep- 
resented  by  same  reference  numeral  and  repeated  de- 
scription  on  these  components  is  herein  omitted. 

Referring  to  the  drawings,  a  bracket  1  4  made  of,  e. 
g.,  a  cast  iron  is  integrated  with  a  housing  1  on  the  side 
where  a  valve  shaft  4  is  projected.  The  bracket  14  in- 
cludes  a  truncated  conical  concave  portion  14a  which 
is  designed  in  the  form  of  a  cup  having  a  predetermined 
height,  and  a  plurality  of  opening  portions  14b  (e.g.,  four 
opening  portion  14b)  are  formed  through  the  side  wall 
of  the  concave  portion  14a.  A  flange  portion  14c  is 
formed  on  the  stepping  motor  1  2  side  of  the  bracket  1  4, 
and  a  stepping  motor  12  is  fixedly  secured  to  the  flange 
portion  14c  by  tightening  a  plurality  of  fitting  screws  13. 

In  this  case,  the  bracket  14  is  formed  in  such  a  man- 
ner  that  a  cross  sectional  area  of  each  supporting  por- 
tion  14d  between  adjacent  openings  14b  assumes  an 
area  equal  to  a  minimum  area  necessary  for  supporting 
the  stepping  motor  from  the  viewpoint  of  the  strength  or 
an  area  appreciably  larger  than  the  foregoing  one  (e.g., 
an  area  having  an  extent  that  the  total  area  of  the  open- 

ing  portion  14b  assumes  50  %  or  more  of  an  outer  sur- 
face  area  of  the  bracket  14).  In  other  words,  each  open- 
ing  portion  14b  is  formed  to  be  large  as  far  as  possible. 
The  bracket  14  is  designed  such  that  each  supporting 

5  portion  14d  for  the  bracket  4  is  located  at  the  substan- 
tially  intermediate  position  between  both  contact 
portions140  so  as  to  allow  a  length  between  the  housing 
1  and  each  contact  portion  140  to  be  maximized.  In  ad- 
dition,  as  shown  in  Fig,  2,  a  sectional  surface  of  a  con- 

10  cave  portion  14a  of  the  bracket  14  exhibits  a  circular 
shape  with  a  valve  shaft  located  at  the  central  position. 

As  shown  in  Fig.  2  and  Fig.  4,  while  a  contact  portion 
1  40  at  which  a  flange  portion  1  4c  comes  in  contact  with 
a  stepping  motor  12  is  dimensioned  to  assume  a  mini- 

's  mum  size  necessary  for  supporting  the  stepping  motor 
12  or  a  size  appreciably  larger  than  the  foregoing  one 
(e.g.,  size  such  that  an  area  of  the  flange  portion  14c 
assumes  a  value  as  large  as  two  times  of  an  area  nec- 
essary  from  the  viewpoint  of  a  strength),  the  contact  por- 

20  tion  140  is  projected  to  the  stepping  motor  12  side.  An 
opening  holes  1  4  communicating  with  the  concave  por- 
tion  1  4a  is  formed  around  the  contact  portion  1  40  of  the 
flange  portion  14c.  Incidentally,  as  shown  in  Fig.  1,  a 
holder  portion  1  d  having  the  same  function  as  that  of  the 

25  holder  6  shown  in  Fig.  21  is  formed  below  a  bush  5  of 
the  housing  1  . 

Next,  the  structure  of  the  stepping  motor  12  will  be 
described  below.  Referring  to  Fig.  1  ,  a  motor  holder  30 
is  disposed  on  the  flange  portion  1  4c  side  of  the  bracket 

30  1  4,  and  a  lower  bearing  31  is  fitted  at  the  central  part  of 
the  motor  holder  30.  The  motor  holder  30  is  made  of  a 
material  having  excellent  heat  conductivity.  A  hollow 
motor  housing  32  having  an  upper  bearing  33  fitted  to 
the  upper  central  part  of  the  bracket  14  is  fixedly  secured 

35  in  such  a  manner  as  to  clamp  the  motor  holder  30  ther- 
ebetween.  The  motor  housing  32  is  integrally  molded  of 
a  resin  material.  The  upper  and  lower  bearing  31  and 
33  rotatably  support  the  opposite  ends  of  a  rotor  34.  A 
magnet  35  is  fitted  to  the  outer  peripheral  part  of  the 

40  rotor  34.  The  rotor  34  is  hollow  as  viewed  in  the  upward/ 
downward  direction  and  a  male  threaded  portion  34a  is 
formed  on  the  rotor  34.  Yokes  36  are  disposed  on  the 
inner  surface  side  in  opposition  to  a  magnet  35,  and  a 
bobbin  37  is  received  in  the  yoke  36.  A  coil  38  is  wound 

45  about  the  bobbin  37.  A  flat  plate-shaped  shielding  plate 
39  is  disposed  between  the  upper  and  lower  yokes  36 
for  magnetically  shielding  them  from  each  other.  An  in- 
vasion  preventive  plate  40  is  disposed  on  the  inner  sur- 
face  side  of  the  motor  housing  32  for  preventing  a  resin 

so  material  from  invading  in  the  coil  38  when  the  motor 
housing  is  molded. 

An  actuator  rod  41  supported  while  threadably  en- 
gaged  with  the  male  portion  34a  is  disposed  in  the  rotor 
34  so  that  as  the  foremost  end  of  the  actuator  rod  41 

55  projecting  downward  of  the  motor  holder  30  is  displaced 
in  the  downward  direction,  the  valve  shaft  4  is  thrusted 
by  the  actuator  rod  41  .  Rotation  of  the  actuator  rod  41 
is  prevented  by  a  motor  bush  60  which  serves  as  a  bear- 

4 
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ing  for  the  actuator  rod  41  ,  and  moreover,  prevents  the 
actuator  rod  41  from  being  rotated  with  the  aid  of  a  D 
hole  (not  shown).  With  this  construction,  as  the  rotor  34 
is  rotated,  the  actuator  rod  41  is  displaced  in  the  upward/ 
downward  direction.  A  stopper  pin  41a  adapted  to  be 
engaged  with  and  disengaged  from  a  stopper  portion 
34b  of  the  rotor  34  is  fitted  to  the  actuator  rod  41  so  as 
to  restrict  the  stopper  pin  41a  in  the  upward  direction  in 
excess  of  a  predetermined  quantity. 

Leaf  springs  42  for  thrusting  the  bearing  33  at  three 
locations  are  disposed  between  the  motor  housing  32 
and  the  bearing  33.  A  terminal  43  for  feeding  pulse  cur- 
rent  to  the  coil  38  is  connected  to  the  motor  housing  32. 
The  terminal  43  consists  of  a  conductive  portion  43a  to 
be  electrically  connected  to  the  coil  38  and  a  sheath  por- 
tion  43b  for  covering  the  conductive  portion  43a  there- 
with.  Incidentally,  the  sheath  portion  43b  is  integrated 
with  the  motor  housing  32  by  means  of  the  resin  mate- 
rial. 

Next,  a  mode  of  operation  of  the  motor  driven  flow 
rate  controlling  valve  constructed  in  the  aforementioned 
manner  will  be  described  below.  When  a  pulse-like  cur- 
rent  is  fed  to  the  coil  38  from  a  controller  (not  shown) 
via  the  terminal  43,  the  yoke  36  around  the  rotor  34  is 
magnetized,  causing  the  rotor  34  holding  the  magnet  35 
to  be  rotated  in  a  predetermined  direction.  In  this  case, 
the  number  of  pulses  steps  via  electric  current  is  in  pro- 
portion  to  a  quantity  of  rotation  of  the  rotor  34  (rotational 
angle  or  the  number  of  rotational  steps).  The  actuator 
rod  41  threadably  engaged  with  the  male  threaded  por- 
tion  34a  of  the  rotor  34  is  displaced  in  the  downward 
direction  as  viewed,  e.g.,  in  Fig.  1  against  the  resilient 
force  of  the  coil  spring  11,  causing  the  valve  disc  3  to  be 
opened.  Thus,  high  temperature  engine  exhaust  gas  on 
the  inlet  port  1  a  side  of  the  housing  1  flows  to  the  outlet 
port  1b  side  via  a  return  passage  1c  while  the  gas  flow 
rate  is  controlled  by  the  valve  disc  3. 

When  reverse  pulse-shaped  electric  current  is  fed 
to  the  coil  38,  the  rotor  34  is  rotated  in  the  reverse  di- 
rection,  causing  the  actuator  rod  41  to  be  displaced  in 
the  upward  direction  as  viewed  in  Fig.  1  .  Thus,  the  valve 
shaft  4  is  displaced  in  the  upward  direction  by  the  coil 
spring  1  1  until  the  valve  disc  3  is  closed.  When  the  stop- 
per  pin  41a  collides  against  the  stopper  portion  34b  of 
the  rotor  34,  the  displacement  of  the  actuator  rod  41  is 
interrupted. 

With  respect  to  the  motor  driven  type  flow  rate  con- 
trolling  valve,  since  the  housing  1  and  the  bracket  14 
are  integrally  molded,  an  operation  of  assembling  the 
housing  1  with  the  bracket  14  is  not  required,  and  more- 
over,  it  becomes  easy  to  fabricate  the  bracket  14.  In  this 
case,  since  the  cavity  portion  14a  of  the  bracket  14  ex- 
hibits  a  circular  sectional  shape,  when  the  bracket  1  4  is 
made  of  cast  iron,  cast  burs  are  liable  to  arise  along  the 
opening  portion  14b  side  and  the  concave  portion  14a 
side  but  cast  burs  can  easily  be  removed  using  a  con- 
stantly  rotating  cutting  tool  adapted  to  collide  against  the 
cast  burs.  In  the  case  that  the  bracket  14  is  formed  by 

employing  a  casting  process,  when  mating  surface  of 
inside  and  outside  molds  is  located  on  the  inner  surface 
side  of  the  bracket  1  4,  cast  burs  are  formed  on  the  inner 
radius  direction.  Thus,  case  burs  can  easily  be  removed. 

5  Since  the  aforementioned  motor  driven  type  flow 
rate  controlling  valve  is  constructed  such  that  the  sup- 
port  portions  14d  of  the  bracket  14  are  designed  to  be 
slender  and  long  as  far  as  possible  so  as  to  suppress 
heat  conduction  from  the  housing  1  side  to  the  stepping 

10  motor  12  side  via  the  bracket  14,  temperature  elevation 
of  the  stepping  motor  12  can  be  minimized.  In  this  case, 
since  each  opening  portion  1  4b  of  the  bracket  1  4  is  max- 
imized,  the  flowing  state  of  air  in  the  cavity  portion  14a 
becomes  active,  causing  the  bracket  1  4  to  be  sufficiently 

is  cooled  by  the  action  of  air  convection.  Therefore,  heat 
conduction  to  the  stepping  motor  12  side  is  further  re- 
duced,  resulting  in  temperature  elevation  of  the  stepping 
motor  12  being  suppressed. 

With  the  aforementioned  motor  driven  type  flow  rate 
20  controlling  valve,  since  contact  portions  1  40  are  project- 

ed  toward  the  stepping  motor  1  2  side  while  each  contact 
portion  140  is  dimensioned  to  have  a  size  (area)  as  far 
as  possible,  heat  conduction  to  the  stepping  motor  12 
side  via  the  flange  portion  1  4c  can  be  suppressed  to  be 

25  small.  Itiscertainfromthepointofviewthattemperature 
elevation  of  the  stepping  motor  1  2  can  suppressively  be 
reduced.  Further,  since  opening  holes  1  41  communicat- 
ing  with  the  cavity  portion  14a  are  formed  between  both 
the  contact  portions  140,  the  contact  portions  140  are 

30  cooled  by  convection  of  the  air  passing  through  the 
opening  holes  141  so  that  a  quantity  of  heat  conducted 
from  the  flange  portion  1  4c  to  the  stepping  motor  1  2  side 
can  additionally  be  reduced. 

Also,  with  the  aforementioned  motor  driven  type 
35  flow  rate  controlling  valve,  since  the  motor  housing  32 

and  the  sheath  portion  43b  for  the  terminal  43  are  inte- 
grally  molded  of  a  resin  material,  fabrication  and  assem- 
bling  of  these  components  can  easily  be  attained.  In  this 
case,  since  the  motor  housing  32  and  the  sheath  43b 

40  are  molded  of  a  resin  material  having  poor  heat  conduc- 
tion  but  the  motor  holder  30  is  made  of  a  metallic  mate- 
rial  having  high  heat  conductivity,  heat  held  by  the  upper 
and  lower  bearings  31  and  33  is  easily  discharged  in  the 
interior  of  the  cavity  1  4a  of  the  bracket  1  4  via  the  motor 

45  holder  30  having  high  heat  conductivity. 
Fig.  5  is  a  sectional  view  which  shows  the  structure 

of  a  motor  driven  type  flow  rate  controlling  valve  con- 
structed  in  accordance  with  another  embodiment  of  the 
present  invention,  Referring  to  the  drawing,  a  cylindrical 

so  member  50  having  a  small  thickness  is  suspended  from 
a  motor  holder  30  in  such  a  manner  as  to  cover  a  spring 
holder  7  and  a  coil  spring  11  therewith  while  it  is  located 
within  a  cavity  portion  14a  of  the  bracket  14.  The  cylin- 
drical  member  50  and  the  motor  holder  30  are  made  in- 

55  tegral  with  each  other  using  a  metallic  material  having 
high  heat  conductivity.  Other  structure  rather  than  the 
aforementioned  one  is  same  as  that  of  the  motor  driven 
type  flow  rate  controlling  valve  shown  in  Fig.  1  . 

5 
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With  this  motor  driven  type  flow  rate  controlling 
valve,  the  cylindrical  member  50  functions  as  a  fin  for 
the  motor  holder  30  so  that  the  heat  conducted  from  the 
bracket  14  side  to  the  motor  holder  30  is  discharged  to 
the  cavity  portion  1  4a  of  the  bracket  1  4  via  the  cylindrical 
member  50.  In  this  case,  since  the  cylindrical  member 
50  is  located  within  the  cavity  portion  14a  of  the  bracket 
14  having  a  large  surface  area  and  excellent  air  flow,  it 
exhibits  large  effect  as  a  fin.  Therefore,  elevation  of  the 
temperature  in  the  stepping  motor  12  can  be  sup- 
pressed.  In  the  case  that  the  stepping  motor  1  2  side  has 
a  temperature  higher  than  that  of  the  cylindrical  member 
50  side,  heat  on  the  stepping  motor  12  side  is  dis- 
charged  into  air  via  the  cylindrical  member  50. 

In  addition,  since  the  cylindrical  member  50  sur- 
roundingly  cover  the  valve  shaft  4  and  the  actuator  rod 
41  ,  it  serves  to  protect  slidable  components  in  the  step- 
ping  motor  12  and  the  housing  1  from  foreign  material. 
Namely,  it  is  assumed  that  dust,  muddy  water  or  similar 
foreign  material  invades  in  the  bracket  14  via  the  open- 
ing  portions  14c  and  then  it  invades  not  only  into  a  slid- 
able  portions  relative  to  the  shaft  4  and  the  bush  5  but 
also  into  connecting  portions  to  the  actuator  rod  41  and 
the  rotor  34.  Since  components  associated  with  the 
valve  shaft  4  and  the  actuator  rod  41  are  surroudingly 
covered  by  the  cylindrical  members  50,  the  foreign  ma- 
terial  can  not  reach  these  components  and  there  does 
not  arise  a  malfunction  that  slidable  components  and 
connecting  components  associated  with  the  valve  shaft 
4  and  the  actuator  rod  41  are  clogged  with  foreign  ma- 
terial  or  they  are  adhesively  fitted  with  foreign  material. 

Incidentally,  as  shown  in  Fig.  6,  it  is  acceptable  that 
the  cylindrical  member  50  is  fabricated  separately  of  the 
motor  holder  30,  and  at  the  time  of  assembling,  the  cy- 
lindrical  member  50  is  fitted  to  the  projection  from  the 
motor  holder  30  by  pressure  fitting.  Also  in  this  case,  the 
same  advantageous  effects  as  those  in  the  preceding 
embodiment  are  obtainable. 

In  addition,  as  shown  in  Fig.  7  and  Fig.  8,  it  is  ac- 
ceptable  that  a  plurality  of  fin  portions  50a  are  formed 
around  the  outer  surface  of  the  cylindrical  member  50. 
In  this  case,  since  a  quantity  of  heat  radiated  from  the 
cylindrical  member  50  is  further  increased,  elevation  of 
the  temperature  of  the  stepping  motor  12  can  addition- 
ally  be  suppressed. 

Further,  in  consideration  of  air  flowing  in  the  bracket 
14,  the  fin  portion  50a  may  be  modified  in  the  form  of  a 
plurality  of  transversely  extending  fins  or  a  spirally  ex- 
tending  fin. 

In  addition,  as  shown  in  Fig.  10  and  Fig.  11,  it  is 
acceptable  that  a  main  body  of  the  cylindrical  member 
is  formed  by  a  a  plate-like  member  having  a  small  thick- 
ness  and  a  raised  and  recessed  portion  50b  is  fitted  to 
the  plate-like  member  to  constitute  the  cylindrical  mem- 
ber  50.  Also  in  this  case,  since  an  outer  surface  area  of 
the  cylindrical  member  50  is  increased,  a  quantity  of 
heat  to  be  radiated  from  the  cylindrical  member  50  can 
be  increased.  In  this  case,  as  shown  in  Fig.  12,  the 

raised  and  recessed  portion  50b  of  the  cylindrical  mem- 
ber  50  may  be  corrugated  in  the  axial  direction  like  a 
bellows. 

Fig.  13  and  Fig.  14  show  the  structure  of  a  motor 
5  driven  type  flow  rate  controlling  valve  constructed  in  ac- 

cordance  with  a  modified  embodiment  of  the  present  in- 
vention,  respectively. 

Referring  to  the  drawings,  a  heat  radiating  plate  51 
is  clamped  between  the  flange  portion  14c  of  the  flange 

10  14  and  the  motor  holder  30.  The  opposite  ends  51a  of 
the  heat  radiating  plate  51  are  bent  in  the  upward  direc- 
tion  at  an  angle  of  about  90°  so  as  to  allow  them  to  ex- 
tend  in  parallel  with  the  stepping  motor  12.  The  heat  ra- 
diating  plate  51  is  made  of  a  material  having  high  heat 

is  conductivity,  and  a  groove  portion  51b  is  formed  on  each 
of  the  opposite  ends  51a  of  the  heat  radiating  plate  51  . 
Other  structure  rather  than  the  foregoing  one  is  same 
as  that  of  the  motor  driven  type  flow  rate  controlling 
valve  shown  in  Fig.  7. 

20  With  the  motor  driven  type  flow  rate  controlling 
valve,  by  discharging  the  heat  conducted  from  the  hous- 
ing  1  to  the  stepping  motor  12  side  via  the  bracket  14 
into  the  atmosphere,  elevation  of  the  temperature  of  the 
stepping  motor  12  is  suppressed.  In  this  case,  since  the 

25  heat  radiating  plate  51  has  a  large  surface  area  and  the 
opposite  ends  51  a  of  the  heat  radiating  plate  51  are  suf- 
ficiently  projected  outward  of  the  stepping  motor  12  to 
come  in  contact  with  cold  air,  the  heat  radiating  plate  51 
exhibits  a  high  cooling  effect.  In  the  case  that  the  tem- 

30  perature  of  the  stepping  motor  12  side  is  higher  than  the 
housing  1  side,  heat  of  the  stepping  motor  12  side  is 
radiated  into  the  atmospheric  air  via  the  heat  radiating 
plate  50.  At  this  time,  it  of  course  is  obvious  that  heat  is 
radiated  also  from  the  cylindrical  member  50  including 

35  a  fin  portion  50a. 
Fig.  15  shows  a  solenoid  driven  type  flow  rate  con- 

trolling  valve  constructed  in  accordance  with  further  an- 
other  embodiment  of  the  present  invention. 

Referring  to  the  drawing,  a  peripheral  groove  52  is 
40  formed  in  the  vicinity  of  a  contact  portion  at  which  the 

valve  shaft  4  comes  in  contact  with  the  actuator  rod  41  . 
The  peripheral  groove  52  is  dimensioned  to  have  a 
depth  to  such  an  extent  that  the  valve  shaft  4  has  a 
cross-sectional  area  necessary  from  the  viewpoint  of 

45  the  strength.  The  peripheral  groove  52  is  formed  to  have 
a  possibly  large  size  as  viewed  in  the  width  direction. 
Other  structure  rather  than  the  aforementioned  one  is 
same  as  that  of  the  motor  driven  type  flow  rate  control- 
ling  valve  shown  in  Fig.  1  . 

so  With  this  motor  driven  type  flow  rate  controlling 
valve,  since  the  diameter  of  the  valve  shaft  4  is  reduced 
at  the  position  corresponding  to  the  peripheral  groove 
52,  a  quantity  of  heat  to  be  conducted  to  the  actuator 
rod  41  side  via  the  valve  shaft  4  can  be  suppressed. 

55  Thus,  a  quantity  of  heat  conducted  from  the  housing  1 
side  to  the  stepping  motor  1  2  side  via  the  valve  shaft  4 
can  be  suppressed  with  the  result  that  elevation  of  the 
temperature  of  the  stepping  motor  12  can  be  sup- 
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pressed. 
It  is  acceptable  that  a  similar  peripheral  groove  is 

formed  in  the  position  of  a  contact  portion  where  the  ac- 
tuator  rod  41  comes  in  contact  with  the  valve  shaft  4  so 
as  to  allow  a  quantity  of  heat  conduction  from  the  valve  s 
shaft  4  to  the  actuator  rod  41  to  be  suppressed. 

Fig.  1  6  shows  a  motor  driven  type  flow  rate  control- 
ling  valve  constructed  in  accordance  with  further  anoth- 
er  embodiment  of  the  present  invention. 

Referring  to  the  drawing,  a  seat  winding  portion  53  10 
is  formed  at  the  opposite  ends  of  the  coil  spring  1  1  .  The 
seat  winding  portion  53  is  such  that  an  end  part  of  the 
coil  is  closely  wound  (in  the  shown  case,  2  to  3  turns), 
and  therefore,  the  seat  winding  portion  53  does  not  ex- 
hibit  a  function  as  a  spring.  One  seat  winding  portion  53  15 
of  the  coil  spring  11  is  fitted  to  the  outer  peripheral  sur- 
face  of  the  spring  holder  7,  while  other  seat  winding  por- 
tion  53  of  the  same  is  fitted  to  a  projection  around  a  bush 
5  on  the  housing  1  .  Other  structure  rather  than  the  afore- 
mentioned  one  is  same  as  that  of  the  motor  driven  type  20 
flow  rate  controlling  valve  shown  in  Fig.  1  . 

With  this  motor  driven  type  flow  rate  controlling 
valve,  since  the  seat  winding  portions  are  formed  at  the 
opposite  ends  of  the  coil  spring  11,  the  temperature  of 
the  spring  functioning  portion  of  the  coil  spring  11  (cor-  25 
responding  to  a  part  capped  with  a  pair  of  seat  winding 
portion  53)  can  be  lowered  by  a  quantity  equal  to  the 
temperature  gradient  defined  by  the  seat  winding  por- 
tion  53.  Therefore,  with  this  motor  driven  type  flow  rate 
controlling  valve,  there  does  not  arise  a  malfunction  that  30 
the  function  of  the  coil  spring  1  1  is  degraded  in  the  pres- 
ence  of  the  seat  coiling  portions  53. 

As  shown  in  Fig.  17,  in  the  case  that  a  mounting 
portion  for  the  coil  spring  11  does  not  include  any  seat 
winding  portion  53  (in  this  case,  the  whole  spring  1  1  acts  35 
as  a  spring),  the  temperature  is  elevated  at  the  contact 
portion  where  the  coil  spring  11  comes  in  contact  with 
the  housing  1  whereby  the  coil  spring  11  fails  to  suffi- 
ciently  exhibit  a  function  as  a  spring. 

Fig.  1  8  shows  a  motor  driven  type  flow  rate  control-  40 
ling  valve  constructed  in  accordance  with  further  anoth- 
er  embodiment  of  the  present  invention. 

Referring  to  the  drawing,  a  heat  insulating  member 
54  is  disposed  between  the  lower  end  of  the  spring  11 
and  the  housing  1  .  Other  structure  rather  than  the  afore-  45 
mentioned  one  is  same  as  that  of  the  motor  driven  type 
flow  rate  controlling  valve  shown  in  Fig.  1  . 

With  the  motor  driven  type  flow  rate  controlling 
valve,  since  the  coil  spring  11  is  fitted  to  the  housing  1 
via  the  heat  insulating  member  54,  the  heat  conducting  so 
passage  extending  from  the  housing  1  to  the  coil  spring 
1  1  can  be  interrupted  by  the  heat  insulating  member  54. 
Therefore,  this  motor  driven  type  flow  rate  controlling 
valve  can  suppress  elevation  of  the  temperature  of  the 
coil  spring  1  1  .  Thus,  there  does  not  arise  a  malfunction  55 
that  an  intensity  of  resilient  force  of  the  coil  spring  11  is 
reduced  due  to  elevation  of  the  temperature  of  the  coil 
spring  11  , 

Fig.  1  9  shows  a  motor  driven  type  flow  rate  control- 
ling  valve  constructed  in  accordance  with  further  anoth- 
er  embodiment  of  the  present  invention. 

Referring  to  the  drawing,  a  heat  insulating  packing 
55  is  clamped  between  a  flange  1  4c  of  a  bracket  1  4  and 
a  motor  holder  30.  Other  structure  rather  than  the  fore- 
going  one  is  same  as  that  of  the  motor  driven  type  flow 
rate  controlling  valve  shown  in  Fig.  1. 

With  the  motor  driven  type  flow  rate  controlling 
valve,  since  a  stepping  motor  12  is  mounted  on  the 
bracket  14  with  the  heat  insulating  packing  55  inter- 
posed  therebetween,  the  heat  passage  from  the  bracket 
14  to  the  stepping  motor  12  side  can  be  interrupted  by 
the  heat  insulating  packing  55.  Therefore,  this  motor 
driven  type  flow  rate  controlling  valve  assures  that  ele- 
vation  of  the  temperature  of  the  stepping  motor  can  be 
suppressed  with  the  aid  of  the  heat  insulating  packing 
55. 

Fig.  20  shows  a  motor  driven  type  flow  rate  control- 
ling  valve  constructed  in  accordance  with  further  anoth- 
er  embodiment  of  the  present  invention. 

With  the  motor  driven  type  flow  rate  controlling 
valve,  a  motor  holder  30  and  a  cylindrical  member  50 
including  a  fin  portion  50a  are  made  integral  with  each 
other.  The  cylindrical  member  50  intends  to  increasingly 
cool  the  motor  holder  30  and  prevents  foreign  material 
from  adhering  to  the  actuator  rod  41  and  associated 
components,  and  closely  wound  seat  winding  portions 
53  are  formed  at  the  opposite  ends  of  the  coil  spring  1  1  . 
Each  seat  winding  portion  53  prevents  the  temperature 
of  the  coil  spring  from  being  elevated.  In  addition,  a  pe- 
ripheral  groove  52  is  formed  around  the  shaft  4  so  as  to 
possibly  reduce  heat  conduction  from  the  shaft  4  to  the 
stepping  motor  12  side. 

With  the  motor  driven  type'  flow  rate  controlling 
valve,  elevation  of  the  temperature  of  the  stepping  motor 
12  and  the  coil  spring  11  can  more  effectively  be  pre- 
vented  by  combining  characterizing  features  of  the  re- 
spective  embodiments  with  each  other.  Incidentally, 
combination  of  characterizing  features  of  the  respective 
embodiments  may  be  made  in  an  arbitrary  manner. 

As  is  apparent  from  the  above  description,  when  a 
plurality  of  opening  portions  are  formed  on  the  outer  sur- 
face  of  the  bracket,  and  each  of  supporting  portions 
formed  between  the  adjacent  opening  portions  is  dimen- 
sioned  to  have  smallest  sectional  sizes  necessary  from 
the  viewpoint  of  the  strength  or  appreciably  larger  than 
the  foregoing  smallest  sectional  sizes  while  maintaining 
a  working  length,  a  quantity  of  heat  conducted  from  the 
bracket  to  the  motor  side  can  be  reduced.  Thus,  in  the 
case  that  the  motor  driven  type  flow  rate  controlling 
valve  handles  high  temperature  fluid,  since  a  sufficient 
measure  is  taken  for  the  heat  generated  by  the  motor, 
elevation  of  the  temperature  of  the  motor  can  be  sup- 
pressed  to  assume  a  low  level.  In  addition,  since  the 
housing  and  the  bracket  are  made  integral  with  each 
other,  the  motor  driven  type  flow  rate  controlling  valve 
can  easily  be  fabricated  at  a  low  cost. 
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Since  the  housing  and  bracket  are  made  of  cast  iron  CI 
and  the  cross  sectional  surface  of  the  cavity  portion  of 
the  bracket  on  the  motor  side  exhibits  a  circular  contour,  1  . 
cast  burs  can  simply  be  removed,  e.g.,  by  bringing  a  cut- 
ting  tool  in  contact  with  the  bracket  rotating  at  a  constant  s 
speed. 

Further,  since  an  opening  hole  is  formed  between 
the  bracket  and  the  holder,  heat  conduction  from  the 
bracket  to  the  motor  holder  can  be  suppressed.  Addi- 
tionally,  since  hot  air  is  discharged  to  the  outside  through  10 
the  opening  hole,  elevation  of  the  temperature  of  the 
motor  can  be  suppressed. 

Moreover,  since  the  motor  holder  is  made  of  a  ma- 
terial  having  high  heat  conductivity,  and  a  cylindrical 
member  having  excellent  heat  conductivity  and  sur-  15 
rounding  the  output  shaft  side  of  the  motor  is  projected 
from  the  motor  holder  side  toward  the  concave  portion 
side  of  the  bracket,  a  large  part  of  the  heat  conducted 
to  the  motor  holder  side  can  be  radiated  via  the  cylindri- 
cal  member  with  the  result  that  elevation  of  the  temper-  20 
ature  of  the  interior  of  the  motor  can  be  suppressed.  In 
addition,  the  cylindrical  member  prevents  foreign  mate- 
rial  from  invading  into  the  output  shaft  of  the  motor  and 
so  forth. 

Since  a  fin  portion  is  formed  on  the  outer  surface  of  25 
the  cylindrical  member  while  extending  along  the  inner  2. 
surface  of  the  concave  portion  of  the  bracket,  a  quantity 
of  heat  radiated  from  the  cylindrical  member  can  be  in- 
creased,  and  moreover,  elevation  of  the  temperature  of 
the  interior  of  the  motor  can  be  suppressed.  30 

Further,  according  to  the  present  invention,  since  a 
heat  radiating  plate  having  good  heat  conductivity  is 
clamped  between  the  bracket  and  the  motor  holder,  the  3. 
heat  radiating  plate  serves  to  suppress  a  quantity  of 
head  to  be  displaced  to  the  motor  side,  resulting  in  ele-  35 
vation  of  the  temperature  of  the  interior  of  the  motor  be- 
ing  suppressed. 

Further,  a  peripheral  groove  is  formed  at  the  posi- 
tion  in  the  vicinity  of  the  valve  rod  or  the  output  shaft  for  4. 
reciprocally  displacing  the  valve  rod  while  coming  in  40 
contact  with  the  same,  elevation  of  the  temperature  of 
the  motor  side  via  the  valve  rod  or  the  like  can  be  sup- 
pressed  to  a  low  level,  and  moreover,  elevation  of  the 
temperature  of  the  motor  can  be  suppressed. 

Since  seat  winding  portions  each  exhibiting  no  re-  45 
silient  function  are  disposed  at  the  opposite  ends  of  the 
coil  spring,  elevating  of  the  temperature  of  a  part  of  the  5. 
coil  spring  exhibiting  resiliency  can  be  suppressed  in  the 
presence  of  the  seat  winding  portions  each  composed 
of  a  closely  wound  coil,  and  incorrect  function  due  to  the  so 
heat  of  the  coil  spring  can  be  prevented.  6. 

Further,  since  a  heat  insulating  member  is  disposed 
at  the  lower  end  of  the  coil  spring  on  the  housing  side, 
incorrect  operation  due  to  the  heat  of  the  coil  spring  can 
be  prevented.  In  addition,  since  a  heat  isolating  member  55 
is  disposed  between  the  bracket  and  the  motor  holder, 
elevation  of  the  temperature  of  the  motor  can  be  sup-  7. 
pressed  too. 

A  motor  driven  flow  rate  control  valve  including  a 
housing  (1)  having  a  flow  passage  (1c)  formed 
therein  for  a  high  temperature  fluid,  a  bracket  (14) 
having  an  inner  wall  surface,  having  a  predeter- 
mined  height  and  having  an  opening  (14b)  formed 
in  the  wall  surface  thereof,  said  bracket  (14)  being 
formed  integrally  with  said  housing  (1  ),  and  a  motor 
holder  (30)  for  holding  a  motor  (12)  for  allowing  a 
valve  stem  (4)  to  be  reciprocally  displaced  to  open 
or  close  the  flow  passage  (1c)  as  the  motor  (12)  is 
driven,  the  motor  holder  (30)  being  connected  to  the 
bracket  (14); 
characterized  in  that 

the  bracket  (14)  comprises  a  plurality  of  open- 
ings  (14b)  in  the  wall  surface,  wherein  the  re- 
maining  wall  surface  of  the  bracket  (1  4)  defines 
a  concave  cavity  portion  (14a)  therein,  and 

opening  holes  (141)  communicating  with  the 
cavity  portion  (14a)  are  formed  between  the 
bracket  (14)  and  the  motor  holder  (30). 

The  control  valve  of  Claim  1,  wherein  supporting 
portions  (14d)  formed  between  adjacent  openings 
(1  4b)  of  said  plurality  of  openings  (1  4b)  are  dimen- 
sioned  to  have  the  smallest  cross  sectional  area 
necessary  to  provide  the  strength  for  supporting  the 
motor  (12). 

The  control  valve  of  Claim  1  or  2,  wherein  the  hous- 
ing  (1)  and  the  bracket  (14)  are  formed  of  cast  iron 
and  a  cross  section  of  the  concave  cavity  portion  of 
the  bracket  (14)  taken  perpendicular  to  the  valve 
stem  (4)  exhibits  a  circular  contour. 

The  control  valve  of  Claim  1,  2  or  3,  wherein  the 
motor  holder  (30)  is  formed  of  a  material  having  high 
heat  conductivity,  and  a  cylindrical  member  (50) 
having  high  heat  conductivity  is  projected  from  the 
motor  holder  (30)  into  the  concave  cavity  portion 
(14a)  while  surroundingly  covering  an  output  shaft 
(41)  of  the  motor  (12). 

The  control  valve  as  claimed  in  claim  4,  wherein  a 
plurality  of  fins  (50a)  are  formed  on  the  outer  sur- 
face  of  the  cylindrical  member  (50). 

The  control  valve  of  any  one  of  the  Claims  1  to  5, 
wherein  a  heat  radiating  plate  (51)  projecting  out- 
side  of  the  bracket  (14)  while  having  good  heat  con- 
ductivity  is  clamped  between  the  bracket  (14)  and 
the  motor  holder  (30). 

The  control  valve  of  any  one  of  the  Claims  1  to  6, 
wherein  a  peripheral  groove  (52)  is  formed  on  either 
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an  output  shaft  (41  )  of  the  motor  or  the  valve  stem 
(4)  in  the  vicinity  of  a  position  where  the  output  shaft 
(41  )  of  the  motor  (1  2)  for  reciprocally  displacing  the 
valve  stem  (4)  comes  in  contact  with  the  valve  stem 
(4).  5 

8.  The  control  valve  of  any  one  of  the  Claims  4  to  7, 
wherein  the  output  shaft  (41  )  for  the  motor  (1  2)  for 
reciprocally  displacing  the  valve  stem  (4)  or  the 
valve  stem  (4)  is  urged  in  the  axial  direction  by  a  10 
coil  spring  (11);  and 
wherein  closely  wound  coil  portions  (53)  each  ex- 
hibiting  no  resilient  function  are  formed  at  the  oppo- 
site  ends  of  the  coil  spring  (11). 

15 
9.  The  control  valve  of  Claim  8,  wherein  a  heat  insu- 

lating  member  (54)  is  disposed  at  the  end  part  of 
the  coil  spring  (1  1  )  on  the  side  engaging  the  housing 
(1). 

20 
10.  The  control  valve  of  any  one  of  the  Claims  1  to  9, 

wherein  a  heat  insulating  packing  (55)  is  disposed 
between  the  bracket  (14)  and  the  motor  holder  (30). 

25 
Patentanspriiche 

1.  Motorisch  betriebenes  Stromungsdurchsatz-Steu- 
erventil,  das  folgendes  aufweist: 

30 
ein  Gehause  (1),  in  dem  eine  Stromungspas- 
sage  (1c)  fur  ein  Fluid  mit  hoher  Temperatur 
ausgebildet  ist, 
einen  Trager  (14),  der  eine  Innenwandflache, 
eine  vorbestimmte  Hohe  und  eine  in  seiner  35 
Wandflache  ausgebildete  Offnung  (14b)  auf- 
weist,  wobei  der  Trager  (1  4)  in  integraler  Weise 
mit  dem  Gehause  (1)  ausgebildet  ist,  und 
einen  Motorhalter  (30)  zum  Halten  eines  Mo- 
tors  (12),  damit  ein  Ventilschaft  (4)  in  hin-  und  40 
hergehender  Weise  verschoben  werden  kann, 
urn  die  Stromungspassage  (Ic)  zu  offnen  oder 
zu  schlieBen,  wenn  der  Motor  (12)  angetrieben 
wird,  wobei  der  Motorhalter  (30)  mit  dem  Trager 
(14)  verbunden  ist,  45 

dadurch  gekennzeichnet, 

dal3  der  Trager  (14)  eine  Vielzahl  von  Offnun- 
gen  (14b)  in  der  Wandflache  aufweist,  wobei  so 
die  verbleibende  Wandflache  des  Tragers  (14) 
in  ihrem  Inneren  einen  konkaven  Hohlraumbe- 
reich  (14a)  bildet,  und 
dal3  mit  dem  Hohlraumbereich  (1  4a)  kommuni- 
zierende  Offnungslocher  (141)  zwischen  dem  55 
Trager  (14)  und  dem  Motorhalter  (30)  ausgebil- 
det  sind. 

2.  Steuerventil  nach  Anspruch  1, 
wobei  Halterungsbereiche  (14d),  die  zwischen  ein- 
ander  benachbarten  Offnungen  (14b)  der  Vielzahl 
von  Offnungen  (1  4b)  gebildet  sind,  derart  dimensio- 
niert  sind,  dal3  sie  die  kleinstmogliche  Querschnitts- 
flache  aufweisen,  die  zur  Schaffung  der  Festigkeit 
zum  Haltern  des  Motors  (12)  erforderlich  ist. 

3.  Steuerventil  nach  Anspruch  1  oder  2, 
wobei  das  Gehause  (1)  und  der  Trager  (14)  aus 
GuBeisen  gebildet  sind  und  wobei  ein  Querschnitt 
des  konkaven  Hohlraumbereichs  des  Tragers  (14) 
senkrecht  zu  dem  Ventilschaft  (4)  eine  kreisformige 
Kontur  besitzt. 

4.  Steuerventil  nach  Anspruch  1  ,  2  oder  3, 
wobei  der  Motorhalter  (30)  aus  einem  Material  mit 
hoher  Warmeleitfahigkeit  gebildet  ist  und  wobei  ein 
zylindrisches  Element  (50)  mit  hoher  Warmeleitfa- 
higkeit  von  dem  Motorhalter  (30)  in  den  konkaven 
Hohlraumbereich  (14a)  hineinragt,  wahrend  es  eine 
Ausgangswelle  (41)  des  Motors  (13)  in  umschlie- 
Bender  Weise  abdeckt. 

5.  Steuerventil  nach  Anspruch  4, 
wobei  eine  Vielzahl  von  Rippen  (50a)  an  der  Au- 
Benflache  des  zylindrischen  Elements  (50)  ausge- 
bildet  ist. 

6.  Steuerventil  nach  einem  der  Anspruche  1  bis  5, 
wobei  eine  Warmeabstrahlungsplatte  (51),  die  von 
dem  Trager  (14)  nach  auBen  ragt  und  eine  gute 
Warmeleitfahigkeit  besitzt,  zwischen  dem  Trager 
(14)  und  dem  Motorhalter  (30)  eingeklemmt  ist. 

7.  Steuerventil  nach  einem  der  Anspruche  1  bis  6, 
wobei  eine  Umfangsnut  (52)  entweder  in  einer  Aus- 
gangswelle  (41)  des  Motors  oder  in  dem  Ventil- 
schaft  (4)  in  der  Nahe  einer  Stelle  gebildet  ist,  an 
der  die  Ausgangswelle  (41)  des  Motors  (12)  zum 
Hin-  und  Herschieben  des  Ventilschafts  (4)  mit  dem 
Ventilschaft  (4)  in  Beruhrung  tritt. 

8.  Steuerventil  nach  einem  der  Anspruche  4  bis  7, 

wobei  die  Ausgangswelle  (41)  fur  den  Motor 
(12)  zum  Hin-  und  Herschieben  des  Ventil- 
schafts  (4)  oder  der  Ventilschaft  (4)  durch  eine 
Schraubenfeder  (1  1  )  in  Axialrichtung  mit  Druck 
beaufschlagt  ist;  und 
wobei  eng  gewickelte  Windungsbereiche  (53), 
die  jeweils  keine  elastische  Funktion  haben,  an 
den  gegenuberliegenden  Enden  der  Schrau- 
benfeder  (11)  gebildet  sind. 

9.  Steuerventil  nach  Anspruch  8, 
wobei  ein  warmeisolierendes  Element  (54)  an  dem 
Endteil  der  Schraubenfeder  (11)  an  der  Seite  ange- 
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ordnet  ist,  die  mit  dem  Gehause  (1  )  in  Eingriff  steht. 

10.  Steuerventil  nach  einem  der  Anspruche  1  bis  9, 
wobei  eine  warmeisolierende  Dichtung  (55)  zwi- 
schen  dem  Trager  (14)  und  dem  Motorhalter  (30) 
angeordnet  ist. 

Revendications 

1.  Soupape  de  reglage  de  debit  entraTnee  par  un  mo- 
teur,  comprenant  un  boTtier  (1)  ayant  un  passage 
(1c)  de  circulation  forme  a  I'interieur  pour  un  fluide 
a  haute  temperature,  une  cuvette  (14)  ayant  une 
surface  de  paroi  interne,  possedant  une  hauteur 
predeterminee  et  ayant  une  ouverture  (1  4b)  formee 
a  la  surface  de  sa  paroi,  la  cuvette  (1  4)  etant  formee 
en  une  seule  piece  avec  le  boTtier  (1  ),  et  un  organe 
(30)  de  maintien  d'un  moteur  (12),  afin  qu'une  tige 
(4)  de  soupape  puisse  etre  deplacee  alternative- 
ment  et  qu'elle  ouvre  ou  ferme  le  passage  de  circu- 
lation  (1c)  lorsque  le  moteur  (12)  est  entraTne,  I'or- 
gane  (30)  de  maintien  de  moteur  etant  raccorde  a 
la  cuvette  (14), 

caracterisee  en  ce  que  : 

la  cuvette  (14)  comporte  plusieurs  ouvertures 
(14b)  a  sa  surface  de  paroi,  le  reste  de  la  sur- 
face  de  paroi  de  la  cuvette  (14)  delimitant  une 
partie  de  cavite  concave  (14a)  a  I'interieur,  et 
des  trous  (141)  d'ouverture  communiquant 
avec  la  partie  de  cavite  (1  4a)  sont  formes  entre 
la  cuvette  (14)  et  I'organe  (30)  de  maintien  du 
moteur. 

2.  Soupape  de  reglage  selon  la  revendication  1  ,  dans 
laquelle  des  parties  de  support  (1  4d)  formees  entre 
les  ouvertures  adjacentes  (14b)  parmi  les  ouvertu- 
res  (1  4b)  ont  des  dimensions  telles  qu'elles  donnent 
la  plus  petite  section  necessaire  pour  que  la  resis- 
tance  mecanique  permette  le  support  du  moteur 
(12). 

5.  Soupape  de  reglage  selon  la  revendication  4,  dans 
laquelle  plusieurs  ailettes  (50a)  sont  formees  a  la 
surface  externe  de  I'organe  cylindrique  (50). 

5  6.  Soupape  de  reglage  selon  I'une  quelconque  des  re- 
vendications  1  a  5,  dans  laquelle  une  plaque  (51) 
de  rayonnement  de  chaleur  depassant  a  I'exterieur 
de  la  cuvette  (1  4)  et  ayant  une  bonne  conductibilite 
thermique  est  serree  entre  la  cuvette  (1  4)  et  I'orga- 

10  ne  (30)  de  maintien  de  moteur. 

7.  Soupape  de  reglage  selon  I'une  quelconque  des  re- 
vendications  1  a  6,  dans  laquelle  une  gorge  peri- 
pherique  (52)  est  formee  sur  un  arbre  de  sortie  (41  ) 

is  du  moteur  ou  la  tige  (4)  de  soupape  au  voisinage 
d'une  position  a  laquelle  I'arbre  de  sortie  (41)  du 
moteur  (1  2)  destine  a  deplacer  en  translation  la  tige 
(4)  de  soupape  vient  au  contact  de  la  tige  (4)  de 
soupape. 

20 
8.  Soupape  de  reglage  selon  I'une  quelconque  des  re- 

vendications  4  a  7, 

dans  laquelle  I'arbre  de  sortie  (41)  du  moteur 
25  (1  2)  destine  a  deplacer  en  translation  la  tige  (4) 

de  soupape  ou  la  tige  de  soupape  (4)  est  rap- 
pele  dans  la  direction  axiale  par  un  ressort  he- 
licoi'dal  (11),  et 
des  parties  (53)  a  spires  enroulees  intimement, 

30  ne  presentant  aucune  fonction  elastique,  sont 
formees  aux  extremites  opposees  du  ressort 
helicoi'dal  (11). 

9.  Soupape  de  reglage  selon  la  revendication  8,  dans 
35  laquelle  un  organe  (54)  d'isolation  thermique  est 

place  a  une  partie  d'extremite  du  ressort  helicoi'dal 
(1  1  )  du  cote  cooperant  avec  le  boTtier  (1  ). 

1  0.  Soupape  de  reglage  selon  I'une  quelconque  des  re- 
40  vendications  1  a  9,  dans  laquelle  une  garniture  (55) 

d'isolation  thermique  est  placee  entre  la  cuvette 
(14)  et  I'organe  (30)  de  maintien  de  moteur. 

25 

30 

3.  Soupape  de  reglage  selon  la  revendication  1  ou  2, 
dans  laquelle  le  boTtier  (1)  et  la  cuvette  (14)  sont  45 
formes  de  fonte  et  la  section  de  la  partie  de  cavite 
concave  de  la  cuvette  (1  4)  dans  la  direction  perpen- 
diculaire  a  la  tige  (4)  de  soupape  a  un  profil  circu- 
late. 

50 
4.  Soupape  de  reglage  selon  la  revendication  1  ,  2  ou 

3,  dans  laquelle  I'organe  (30)  de  maintien  de  moteur 
est  forme  d'un  materiau  ayant  une  conductibilite 
thermique  elevee,  et  un  organe  cylindrique  (50) 
ayant  une  conductibilite  thermique  elevee  depasse  55 
de  I'organe  (30)  de  maintien  du  moteur  dans  la  par- 
tie  (14a)  de  cavite  concave  qui  recouvre  un  arbre 
de  sortie  (41)  du  moteur  (12)  en  I'entourant. 
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